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(57) Abstract: 

PROBLEM TO BE SOLVED: To 
demodulate an information symbol 
by demodulating a mode signal 
multiplexed with an OFDM signal 
and setting a mode on the side of a 
reception device, even if plural 
transmission systems different in 
frame constitution (number of 
carriers and guard lengths) exist. 

SOLUTION: A transmission system 
is to transmit the plural 
transmission signals different in 
either the number of carriers a 
guard lengths in transmission frames 
by orthogonal frequency 
division/multiplex(OFDM). At that 
time, a transmission side decides 
frame length according to the 
number of carriers and guard length, 
executes OFDM modulation, and 
transmits the signals. A reception 
side detects the frame length of the 
OFDM reception signal, judges the 
number of carriers and guard 
lengths, so as to set the number of 
carriers and guard lengths, which 
are equivalent to the judged result 
and to execute OFDM demodulation. 
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[1MB]' 7U-Ai{j (+V , J7'»t*-Hfi) a*g 

»S*ff 5 c iT«*'->>3H;Koa»|fcff A* £5 l;t 

-5. 

[«?&¥&] SI^»t€jg7U-AF«30^< 

a*ate*t»T, it{f#jT-+^ u 7ik. til- -k*ic«i; 

T^U-AftftefcJtUTOFDMJEBIftffoTSIWb, 
«ftr«TOFDMSfll«#©7l>-Aft**UitT+^ 

+ U7». Xf-KSftRjeUTO.FDMttWtfiiJ;^ 
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.( 2 ) 

1 • 

[«rlfffl3fcc!>«5ffl] 

n-fnit22«iS»»iPJ^a («t\ ofdm) lace . 

ST -S O F D M{5jI^S;tC*5 UT, 

Sft3£LTOFDMgM£ffo-Ti2i«U gflNBttfOF 
DMg4fm^©:7U-Afi&&aiLT*rU7&£#- 

-FfiCt-HH^UTOFDMIII^fT^ri^t 10 
&t t T£ O F D MfiiH^. 

2 ] ffl&g 1 fc83«©0 F DMg^Sl-ffl ^ 
e.n-SOFDMiU'ff SBT&oT, , 

t, 

l/-AMS?at&iIU 30 

[ffiFgqi 3 3 §fi:R^ 1 tCfB«©0 F DMfil^SCffl ^ 
t>n-SOFDMgfsl§IRT£>-3"f, L 



4$BB¥ 1 0 - 1 7 3 6 2 5 

_ . _ 2 

- Fft£ft^T •5 7 1'— A5t3- F^at* 

WE* 87 - U UE*#a©ttJ**» 5 O F D Mffi ^tC# 

IffllEflJJW^- Fffi£#a£7 l/-Aft^n- Hfftt* 

1Kb, §flgS&i!i-f^S-&*fc«e)© : E— h'S^St 
£ Aft b fc C: t * t -T * O F D M Sffigg. 

SAi$ £ vT^A U -t FRtKmHEfflffl^- FKJt^a 
TlS^Sn*:^- FTlM^it^SU ©^yT'fc. H 

Sg2CQX?y:/£, cox^T^lMI^KmifS^-F 

hMf ^A^ai^P^tlfcii:^, fflSE^- Hf3- F^S 
Tig^^nfe^:- FT?»jf££ii-£sg3 ©Xf'^t^I 
A* ' <t SW« t-T 3 fc|E"«©0 F DMSSS 
E. 

^■V 'J 7%ttJ3- Ffi©^- L/T, miUSA^ 
t ->7.^A U -fe y h^tfilOBBajB^— FBue^a-cK 

ssns^E-F^sasib, '■tte7w-A**w#R 

T 7 1/- Al*«t Hi S tlfc 1 1 1/- Afif 3 

- FfgT^Sn5 + t U 7ai*'- Fft.©*- F« 

U 7^t^*- KfiEt^CD^- FMf IT, -ttiUS 

jtii-^^** s tifc^e - F W-^jW* a * tifc t * »c ttflfl 

Uttjaf-* »-2 ffl^OtAfii A * - -t t 
T ?> ffi&% 3 flfB® © Q F DMSIfg !?t. _ . 

Bfrte 7 AS^tti^ax-^ffl £ nfc 7 as*s t*© 

^- F©7 'V— AfiO.»#(eHrt*»2-5>©*l'3&Srff 5 
7U~ASW^aiv 

t<D7l/-AfifiJSSI)5ve l :4t 'JTRttf- KftOt 
-F{|^©»^fTOT3- F^iStSffl^-S^i^ 
#*£-r*M#«3Kffitt©0FDMS«8«. 

cw*9i7] «na7u—ixft*ai*attv misofdm 
# ic s nt i/ ^ -> > # ;nwi±©Si raft ^ 
iftaj-r* ^ t *»»fr«w*s 3 (CI5®©0 F DMS 
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ml IB it ft £±i tl <E> X > ^ □ — zf £ & fcB -f 5 x > ^ □ 
£ ©3^3:©x >^ n - zf&ltim ^iz -o i^T-£)8K©^ 

c ©«#¥R©t&*K:Xt** 7 £ > h 

T * 7 U- A ■> > ^ <h £ « Pl Z> z. £ it 
*H#*7fcE«E©OFDMa«£il..'. 

— :/ j; s ^ -v - •? -> > # ; vm ± © m rn & s « m r * 

£ <b 3 E*©0 F DMSflgf.- 

UJK:J;*:7U-A;&lftW#Rra.- 

Il©¥RT*:£Snjfc»*te^**£"r**lp«*38£ 

fli, . 

c:'©^R©tttaiS*£R&UfcJt*u^;Pibjt**fT 

SJttt^Ri:, 

W Etttt U ^Jl/O '»« * fr 5 It « U ^;UK«#R i", 
'WEJt«¥Rffl U :*> ©a#«3£ * ff "5 *»*R i: - 
C cOffl^^gco^fCS^t 7 U — A©g£ * A # > h 
-r*7U-Aft*^>^*Ri*fllA-6Ufci:.t*«f« 
it4S)*S9 CffilOOFDMSifgl. 

[ts^i i] ME-tH" >*-r—:/fc«fc*^ : +— :/-» 
&©eM^©+¥ U7&#©-tM >*-r— :?K:.fc*« 

WEfflHS»J|L^RTi*©WH«llc»*3^«*:tJti:**ift 
,ttffiT**:fc*«ai¥R£,. 

I10#RT«tii*ti^«^fc3i*fflM«J|ce*€:aSlb 

taa/r-sttw^Rt.- ; 

:ofg»ai^0i>^D-7 r ^tiinx>^n-y 

co#Ro«ffitt*iiafiL3tjt«i/^;wto'jtj|ft*fT 

. ■5tfctt¥R£. i 



i. 

"T*7U-Afi*57>^^Rt«:«ASIlt*«r«tr 
?)ai*S9 tCfB«£©OFDM§(lgS. 

[9EH©(¥M&IK9i] 

[0 0 0 1 ] 

[ssw©*-r*a«»»] oFDMein*^; 

7 U-Aft©fl$fi£ (*t'J7ft. K*) 
10 *©g«#5«a*?*ftUfc»£K:MT*. 
[0 0 0 2] 

[«e&©i«fi] is^, #j»m*s-&tfi*fMi^©e2iK:*5 

S*«iSI$ftT^5. OFDM^iC©PJffllCOt,iT«. 
Xltt I TU-RSft (TG 1 1/3) 
a >#£GJf2S$g&Vo]. 17. No. 54. pp7-12 , BCS ■* 93-3 
3 (Sep. 1993)^ i'fCjiB^enTl/^©-^ :CTli^ 

[0 0 0 3] OFDM£j£Ttt, s^icjassf-s&gc* 
t »J 7Cr-*fcllDSTT««»l«SBSff 3. Eft". 
£Hi {ffl.-cffiSc©-»jj«;w-x— ^ LT I F F Tja 

[0 0 0 4] :©«t- OFDMSffisBTtt, fcM# 
-5. l/tibT. OFDMIf©6il7l/-iftC||)ilc' 

30 &-r e^a:fc*£:i;TOFDMS«ss© 
[0005] H'i6 ta^^roo f Dumm^m<Dmi$.m 

S:StITJ&5„ £T> HI 6 (a) tCiJ^T, 
W$B^SA^{f^7)SA*i^T2 0 1 

S5IUSS2 0 3T^3(f^^ h;>¥MtC*tJ^O*^5tl-g). 
[0 0 0 6] ^fd, 3?araiHlBS2 0 3T^^i7 h;HbS 

40 . ■->>/K;l/A*#a$nTjS*F FT952 0 5 \Z&&2tl*:' 
d©jJ»FFTgB2 0"5tt, A^(I-^SK3SjS?7->Jxig 
.Ht.SCiT. Attftffi«©M^lf|B]tt«f«©fll4i: 

[0 0 0 7] d©iMFFTg|52 0 5©UJ*fl|^tt, 

3ft*w*p $ ntz&. w.&%m& 2 o 7\zm^^n, 

W£©H«Ri=±0B225E*SftS. . 
[0 0 0 8] ^©BSE«IUai*tt, D/A (x-^^^- 

50 AttBc3SjRfflS2 0 9rAffi%fi»2 1 2^6©Aft 
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■ " 5 ' " 

[0009] iM^itzMt nmw\z&mts.2 p y 
zwz-i s.>ifmmt, mi 6 (to \z^-f^^^> 

^^g[5 2 1 3tCT7U-AS!;So'HT4)$$n, & 

— Kv->4^Ute, 016 (c) (I^T<fc5lC, ^E- FIS 
^£8 2 1 4T^Snfe ; e-h*^ ; &-NMf#^f3a5 2 1 
5TSgp$nfeffi^TfeSo d£T', ^E- hMi^tS£IHSI$ 10 
2 1 5«*-v U7$Cl3:^3l$2 1 6&^*-Hfi^gB2 

[0 0 10] 01 7 \t'&&<DOF DMg.e%iW<Dffi!$M 

&j*-rm-e&2>. £f\ M{fii-^7is§«7>^^-3 o 1 

SO"i«MliSti*Sg§3 0 2£MT, ^a.-^-[eIS§3 0 3 T' 

iit^£n&. ^©s^tt. iiit^AMf 3 i o*> 

^g|5^M^3 1 1 rojfi£!!££32M-f Si tt? 
ff^nSc ?a-t3 0 3©ttiAH A/D (T^"P^ 

/5*s>*jw ^g§3 o 20 

Ii35^&^3 0 5t?il^i^Mf. FFTSB3 0 6 

x-mriiiMmfrbffltiLWcmmoim^izmmztiz,. 

[0 0 11] ft, A/DSg&^ny^&tf^cDfllCD-rv' 

(ia5E^«f±i^) s#^e.iwiiss^3 i 2T- 
Si^ns. . " •• 

[0012] _bf2FFTgl$3 0 .6 ©ttiTjte. OFDMli 

?h)V) -xr$>r). rne.^fiQAMo#ffiffi2a^Wit 30 

0 9^<E>tb7j3nS. 

[0013] esi^scfc^i;^^- K»:sg«," wm-iw 

JW^E— HKSffl3 1 3T^Snfc^E-h'TKi^b> F 
FTSB3 0 6©tb^^e, ; E-K{f^-mPSI5 3 1 5 t^— ' 

taatc^jotftAtt^-HR^ffla i - 40 

[0014] 

Li 5 ir*«H3 K±,'-iS*OOFDM 
'ea*SC tOF DMffgl tc*3 gflT^— b* Rjgfc 

ICO^Tk!>^5. ^JAfcf, OFDM^iC^fflUfcT-f y 



«rPfl¥ 1 0 - 1 7 3 6 2 5 

- - - - 6 - - - - . - 

[0 0 15] bfrUfctfS, 6217^— ArtO*J« 

oFDMft^-tc^a^n^:^- Fm^n&mzff^zt 

[0 0 16] ^CT*^aj«, JbE©HHS#ifeU 7 
SI*a**#«ET*«^-rt>, a*fiI«TOFDMflI^ 

Skttt. O F DM8Sfll8t*i!«t4 utiBWit 

-2., 
[0017] 

[»H**ftr*fc»O^R] ±EOWSS*fttS& 

(1) -HVsfceig^U— Art©4>&< + U 7S> 

iiXfflift*»«#mK:«t 0 ear * o f DMeswact 

'$3 I^T, 2HS«T«NE3r * "J 7S £ #- b* * fc£ UT 7 
U-ASS:ft^bTOFDMS^ffoXiftL- g« 
ffl!lT0FDMSfefg-^-07 V— ASSrtfetHUT^^ 'J 7 

7&t^- KgO^E-KlClS^UTOFDMfeSSSfTS 

[0 0 18] (2) (1) (ClEmcOOFDM-eiM^t 

e»*sc?nK=¥-.r-o 7^c^is^"r-^-v U7t^¥ 
Kfifat, «na++u7Kfi*ai:*-i«*Kfi*s 

T»« S tLtz * ^ »J 7 ft t K * \t U T 7 1/ - A * 

[0 0 19] (3) (1) fcSBiSOOFDM-gS^rSCfC 
fflV>6nSOFDMgg^lT*9T, OFDMfeiift 



( 5 ) 

7. . • 

fit, BilKifi3&&$£aJ2Jd>6*-f 5 >^&LKi7n>yi7 
*S±-r*'H«lB4#at, (fflEOFDMfcaHM©* 

- H*»*»©t*flD^&- Keaxrraffliw*- nas^ - 

H#at, wfB*5i7- i -ux«jft#aoaj**»50FD 
.M^fc^fisnrii^t— Fmn&mmTz^- Hit jo 

^ttP^at. £©^aTiSP2ttfc: ; &-K{i^£->U 
Z^S^^WHrSElftTS^-H^-K^ai'. 
ESJJtfft- FRJ6¥at7 Kfait- 

RU. a«S«*»^Sii:*'fc«>CD ; E- Karats 
[0 0 2 0] (4) (3) ' £EtS©OFDMg{fgBk: 

^tyxfAUty M^tmiaiaiJW^-Ka^aTK 

tSnfct- KTifIS tsi 1 O^f •> 7*t, £©* 

^f'^'t.' -©^^©li^Kf-rE^-Km-st 
^fflapsntit, mitB^- H#a-ea 

£ t&!8Mtf -5. 30 
[0 0 2 1 ] (5) (3) teEttCOFDMSfiSHfc ' 
*5^T. WE*- Kafi^att, *tU7fttfl-H* 
©*- hMf t L/T, tt$(SAP#t U -fc bB$ 

KtttWE^HiBt-Haffi^a-pa^sns^-rFm^* 

nfct*l:H;iWE7V-Afif3-K¥a:T*gSn«'' 

Kt^tu; itwaA^fcttwrEinaB^-Haje^a 
-rassns^-Hfl^tasib. SMB^-KflfttM 40 
^aTf.WEOFDMeai^ic^asnfc*- 
ttuia n'fct * \z .ttWE*- h ^3 - aa\& ma s 
n * * - f m * & mm l, ta -r 3 as 2 © 0 « ift t 

[0 0 2 2] (6) (3) lCE«£©OFDM^«^SfC . 
fe^T; "WE7l'-A*7*3-K^att. UE7U-A. 

*«iai^aT«iaisnfc7u-i>is*tf©^-K©7V . 

- A & © f 1F«F |g m .ft ^ £ 5 © 5fe * f f 5 7 V - A & *| 
S#at. *©7U-A^Jt»*a>&*+y7»i# 
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[0 0 2 3] (7) (3) KE«i©OFDMa«£«fc 

*5^t, HtffB7i/-Ag^ai^ate> WEOFDMeai 

[0 0 2 4] (8) (7) fcE«©OFDMg«S«C 

*3^t, WE^;w-»#;ura±©)«mfto*aik:«fc*7 

U-AS«UJ*att» l»E«K««ai7jA»6X>' , ?D — 

7 r *^i±5-r?>x>-;D-y^tii^at, r©#a©x> 
^ o - >r« tB«^ t -d n t — jew ihi © &mw-i%mw * n 
^mw-^mt, co»»sp^a©e*taj£Lfc 

■ J*« U ^ fc © Jt « * fr 3 J*tt#a i , ffiE Jtt* i"s;v 

©a^&fr^ittju^jwa^at. HtrEit^a©ai 

*©«#**£(?. iafl-^at, £©*a-*a©»*fc 

. Sr3 # 7 1/ — A ©S S 5: tl V > h T-5 7 U - AS* £ > 

. ^#at*«iA*cfft»«t-r*. _ 

[0 0 2 5] (9) (3) CE«©O.FDMgjigfifC 
*3V>T, JniE7 U— Ag&ttS^aHU MEO F DM-fSiit 

y te ck •& ^ * - :/-> > #;i/H±©jwiw* tar * - t 

[0 0 2 6] (10) (9) CEioOFDMSgSf 

icis'^T* WE^ +■ - ;n%t ©J8rafi©&uj C 

■<fc*7u-A*ttw#a«. ffiE«sttftstaa©«*« 

H«*#afc; cio^acffiMRJictt*^*^*^^ 
.sa*p«#*»3er«**mfli.^ftj&^ai. -o^t- 
ftjesftfcsnsfc^fcB^-rssJpff^B^at, w 

Efflgi?a^a©^^ex>^D-y^ai-r«.x> 

^n-rtfflfgi, ClO*a©*fflil«»ta«Lfc'it' 
ISEl'^tOltRftff iJtft^at, MEJt^U^U© 

a_3£*fr ■jjtUEu^'a^at, ■ WEittt^aoa* 

©«#«jr£ff'3*#^a'i, CO*»#aofe*K:3S 

■.^7V— A©*^S:*'7> h-TS7U— Aft*>7>^ 

[0 0 2 7] (11) (9) tEfOOF.DMgfgl 

'ra±o»wft©tftanc«fc*7u— A**a#att, we. 

a:^&ai7j©^{f^^^^T, s^ns^t-ait^:© 

#iffiH*ffsff5ffiHajiE*a£. WEa«c©esi7j 

at. lWEfflHadi:*aTi!©fiH«J«6ft***>5:ca: 

**»s*dir**^:'«[*iii¥at. i©*a-e*aan 
fcs^c fc ft s 4s ma h tb^-r * «)#^a 

t, d©*a©tB7j©x>^P-yS:^115^"4x>^b 

-^«ta#at, c©^a©*mis*tasufcH:«5u 

tfrajtttu^ajt^at, H5EJt«E?a©tb^©^ 
^-amtsff-bfcj&raa^at. ^©ts»*a©is*K: 
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9- - - - - - 

y U— ACDft£ O > hT -& 7 U- Afii ? > 

[0 0 2 8] 

fc*ttsoFDMesi^sc©*i6»!8fe7R-rBn?*a. 

THl (a) fciKTJ:3fc*+U7'Jftfc#— KSKJSU 10 

[0 0 2 9] 01 (a) <D7U-Affil$,M$: (b) 
(c) (d) ICST. Z\n*><D$Rfrt>m*>ftt3.£.5\Z. 

DT7l/-ASAWJ;5Mi&5. ft, 131 (e) 

1 v->^©t8/££^bTt^&. 

[0 0 3 0] 12H *^BJ(C*3tt?)OFDM{5^^; 
HI 2©a*«i:ra— ©fiBii-Klttra— W^SWL/T-tO 

[0.0 3 1] #nnMm-c&®.£-rz>£z?>te, 02 

(c) K^rJ:5IC7V-Aftft^«2i 8 
fC&S. ' ©7U-ASft^g|5 2 1 8 «. #JA«0 1 
(a) fc^'-r.k^^t^vUT'S:, KM, 

2 1 6a^-F*R)g92 1 7©RgiS»DaA;T 

fCf-^ftSrWtSCtT, ttfcTr-S? U-A 30 

[0 0 3 2] iC71/-Agft£9.2 1 8TWJ&5££ 
nfc7l/-A.filt 0 2 (a) l:it*lftS2 0 4. 
&FFTSB2 0 5, #— Kttajffl2 0 6, ®3^Sm^2 
0 7JktfH2 (b) CS-T^-f 5>^5S*«2 1 3kitt 

[00 33] T&t>*>, 

&SiK:'8M£U (^t'J^ft, .#-K 

[0 0 3 4] ^nfc#L/,.*5B§|-Ctt,' 
«2"1 6 TRjE*nfc*t U Tftt- H tJtf-K* 2".l 
7TSS$nfc#- Kit- H(:jSI;T7 1/-AU7 
U-Aft&^g|$2 1 8T?*5£U ft«Snft7l/-A* 
T?eiS«^OOFDM3E««LaS*fTr*«k'5 tbTt» 

*. g««-ett, . iiHx— ^ 

JV&mX. OFDMg«fl|-^A»6 7U-AS*«lflb, 50 



1 0 - 1 7 3 6 2 5 

io - 

[0 0 3 5] E3«, *^0j5ICi5tt^OFDMeiM7jS 
fcftto* O F DMSdSB©— *MJB»©«lS£5*-r:7 

0 3 t*lsTH 1 3 iPI-«^tiara-?¥^*#LT* 

[0 0 3 6]"*Sii6Jg^fc*3HT#Sifrs<*:C:-5«, 
7 U-- Afi&Hiffi 3 17 U- Aftxn - 3 1 
8£I^.5il:$5. 7U-Afi«Hil3 17ll, il£ 
&&SI53 0 5T»6nfcOFDMg«ffi^*5it)ii*,- 
ttaVv' >st?;HW OM-5CiT*7l/-AI 
^ffi-rs. 7b-ASr3- 1 8 «, 

«© y u - A«ft)i»fc*tts nfcr-^i' i ra Cr- 

CKD^U-AS^n— KSI5 3 1 8 T^etlfc^^ 'J 7 
St. tf-KSB:^— FKJ&»3 l'4fc«*&£*u ^E-H 

[0 0 3 7] £©*:- K^SB3 1 4 tt, «iSSAB#, 

ffiflS©^- Fi»#fHfflf::«fc£t— FIS^— -^>*£g^ 

[0 0 3.8].*OFbMS«8«0«S»Atf»&£lll*«. 

W«B£&5£T©t— FK5£->— >>Xtt, ^ZgSAP# 
t^X^AU-ty Fi^tffl^-FlS^S 1 3TsS:£ 
£ftfc^-FTWEL., X.\zy)/-L.m$i\hU3 17 £ 
7 1/-ASt3- Fg|$3 1 8fcJ:i)ftS2Enft+t'J7 

fc** 'J75StjJ- KftA*»«$tlfc««. OFDMff 

&», ^-Hm^anfflS 1 5 tt- 1*^=1- FSB 3 1 

[0 0 3 9] @4« ; E— >S8^ : >— ir>XCO^ia©fiiEn 

fcft^b, 7b-Aft^tBB#^Pftt, y-U-ASc^tiim - 
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